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(54) NONVOLATILE MEMORY DEVICE 

(57)Abstract: 

PURPOSE: To make a nonvolatile memory writable or 
erasable even when the characteristics of the memory 
cell of the memory changes by sampling the 
characteristics of the memory cell and setting a writing 
or erasing time in accordance with the characteristics of 
the memory cell. 

CONSTITUTION: When a write request 10 or erase 
request 1 1 is outputted at the time of write or erase 
request, a write and erase control circuit 2 applies a 
write or erase voltage generated by a write and erase 
voltage generating circuit 3 across a memory cell against 
the address indicated by a column and row decoders 1 5 
and 16. The write and erase voltage generating circuit 3 
supplies the write or erase voltage to the write and 
erase control circuit synchronously to the write or erase 
time set by a write and erase time control circuit 4. The 
write and erase time control circuit 4 sets a write or 
erase time in accordance with the data of a comparator 
circuit 5. Therefore, write or erase can be performed 

stably even when the characteristics of the memory cell change and, as a result the service life 
of the memory cell can be extended. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner s decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner s decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiners decision 
of rejection] 

[Date of requesting appeal against examiner s 



http://www19.ipdljpo.gojp/PA1/result/detail/main/wAAAcAa4dWDA401263998P1.h... 03/08/25 



Searching PAJ 2/2 v 

decision of rejection] 
[Date of extinction of right] 



Copyright (C); 1998,2003 Japan Patent Office 



http://vvww19Jpdljpo.gojp/PA1/result/detail/main/wAAAcAa4dWDA401 263998P1.h... 03/08/25 



0663981770 / 



/02-10-16-14: 52/ /105 



®B*!U4#f*jT(jp) © n & m & ra 
© G: m n fF 2t (a) -263998 

<8>Int. CL. 4 MEME^ /rrt^m#-^ 1 ^(1989)10^208 

G 11 C 17/00 3 0 9 A-734I-5B 

C-7341-5B 

Bg63— 92330 
@& m 0263(1988) 4^13 6 

@m m * b ?r — ^ k«»*ez5ts33*i* B*«j»»a*art 

@# R A B *WfM*&:£;& 3KSC»*E3E 5 TB33# 1 ^■ 



^ra « 

1 . & W <D « «5 

=P rivets v «K 
2, it it a* OS a 



«v tester. ^fe^fs)ii> y*</-fe 

»; -b >v<o&<t < E n d u fane e fcm ) * ^ 
A * -r - * ©iS 5* *> S as 1/ <Re t e n t 

4«tt*if*>6y<«/t^<!>^^tff«51;» Kit 

_b>$ b fc cfc ^ tcsss:* #x & * s i^^m^Bf rat* 

tc U y * *) -b ;u f*i 7? (D 13 ft CD A ^ * *i 5 3 O V. 

«*r u*>aat tit-?** is ifc»»ssu »s 

iff £ «: tf T V * ^ ^ <c y *»;•*= yu co a< 

» S '£ * ft £ T * & < ft * *J*Stt Ip« * * fc IS} B»U. 
»S»A#?g£l^fi3*<!§3£fc©T:JS0£bSg£# 



— 645 — 



0663981770 / 



/02-10-16-14:52/ /106 



4>» fflMtf & £ ffi b 2 h b * * * «; «fe ;u IZ /fc*> 
<5£$>X ^ '/ * /U * *?l£> -5 t 

C ^ m <rj V£ X IS tfr IC «f * IS i* £ ] 

X ^ t) -fe )\,<D 1$ <t b ft /!: ifc tw © $ i£ ^ i£ £ 

TSr;<ttofcU, X * 3 & * ?8 * W *« © ^ * 

y * tJU y i ) ^ ji tz ^ & & + i? % ti x i> 



» Rfl¥ 1-263998 (2) 



55 I El « * 28 «fl 3* 1 SI«£(5!l*yr7C3-y^0 

^^*^w$ f i'^@»4. fttt@s»6« 3 ft sire 6* 

?E«4IiK7. X t >; t^ri/'i' (2) 8. * 

£ £1(8111 S3 2 Ji* ^ $ 0. 

& * S $ 1 0* *8 * S 5* 1 I * £iS -5 £ 5'! J - y 

S£i&*#£«/E#Sfc(gra3T#*fcbfc**ia# 
H**/8«/±* X * M -fer omenta* »3i&*J0 



a t ift 36 * n * * i& a ffl * b» ibi iajM b » a i& 
<*tf£#J^®&2^as&*ra£:s0:*(a&ir*. 

b ;* 9 U if T * fiJc * *x * ifc« m » 5 U £ JR ® S3 
6*>6«!«*nfc*/E£. &3*^/3El2*ifct2b. 
*a?ii*«36«ww»El»aicw b^ JtJ&£ifc*r 
jgftgisg 6 >r v > y@» a o <Dds 
k> «s<D %<d* SiPvt * t aic* x 

7b-f (2) SO&X^V-ir^^^^f^^tf^fc^ 

^>7' , J>^9i±y^U-tr7b7b-f (2) 8 <D 
tSSEftfl£®» 7 tt X * »; -b* 7 b -f (2)8 



2) 8 tctsmr ^, 

JaJb&«JSS»*'XOl»T»flF*lftW bfc*t* <X 

s ^ t ^ « r y*i;-fe*tc«br»*i&*» 

*1 W @ » 4 1? » « * n ^ * * J& * « * B*fBI T ^ * 
«; -t * 7 b -f ( 1 > l u: S d & * #< if i? ft * « 
^n^ra^^x^'Z-fe^rb-f <2) 8(ca,«st 

* ft* ?T <5 n 3. C4)££01ES&*rfi£B9ffi{4 

y * i; -b * <o « t# tt -e » s i& ^ ^ «II fc c[> ra (S 

PJT i&f i@ S'^t0U^p^bry^rV-b*7b-f C2) 
8 ICU3SK0 M 6 6 «IT* n * 7 
171C|SIPflb. aff«*@SI7 J: 0. X«VHr* 

d co X ^ '/ -fc * ^ * > * ^ C t to* °J 6E ftc & *h «S 



-646 — 



0663981770 / 



/02-10-16-14: 52/ /107 



>b^t$tCi^n^«rS^&b i t C t <C *f > 7* 

cn*cofgfiE*fl3^i8*K[2JS36 -c3£/£liSco 

^SmtSffl 2££h#Us ^i^«^tcr)2l^«£±5 

ft* * 0f (5) K ft 7D^777Af?>*C> 

EE t co S K 48 3 ** * 8# M tfi JfcS: f£ £ ^7 » of fig 
8*WfilTT* nUTIS^e* PJtt * cd £ £ ft t 

i ti ^ 7 h U V" * ? ^ CO 55 (iff * - 1 b v -CD 
i5^cii + i c CO <fc $ iz b T 15 & ffi * 51 



It 0 T 4;, b T« $ &&&&& V £ * #IZ. 

* U -b ^ CO ^ *• CO t£ ^ £ i: *£ $ * 5$ ^ o 

^2®(i*^Wc0^2|5.fe«W^^rTa.y^EI. 
1 • • • ^*VtA7U'f < 1 ) * 



»fia¥l-2G3998 (3) 
tt Ku & co a Ji & k sss * n * b% nss t *t *> n -5. c 

<D fft |* U * * & H B*<D * C ff t> n\ Ir * 4> * « 1& 

* » * f*j t? x tf * n hi £ Bf it u i? n tt i %. td' 

fttttt«lfflaI*gT* <K ^'XDttiE* to* * 

u^ipr5:t^i?^t»^T$^ ^ ^ ^ f55 ic 
s r 5s s:b$ ra <d z ±if z rc&izu. v y r 

U T tilsl 0 T ft * fc^ X ^ 'J -fe 7 1/ ( 1 ) 1 

^>7 , ;>yr§^*^]f3-y i 5. ft & * — 

C CO^l^^lr it X * »; -tr/WCO U ^ 

^ > r »; > y r ^ & * 5! t s % t ^ o m & w $> 



4- - - - *g&Xi82;mM®W®$2* 

5 • - • • tt«®K. 

6 • • • • 

7 • • • • ^ii^^®SS. 

8 - • • • Vt^7l/Y (2). 

9 - • • • v y7*j ytr@&. 

1 I * • • ffifeff 

13 - • ^7Y-h, 

14- - • « * US U @ 

i 5 • • • fy\ =r Z> — 7 * 

1 6 • - • ?7 V s r? - r , 

17- * • 5» -f ^ y V \% ^ 



0663981770 / 



/02-10-16-14:52/ /108 




m 1 a 




17 

m 2 w 



— 648 — 



0663981770 ' /02-10-16-14:52/ /10 . 



^ra¥l-2C3D93 (5) 



few**.*;. 

56 ~ 



L 



^ 3 a 



— 649- 



